Mechanisms which mediate the antiapoptotic effects of angiopoietin-1 on endothelial cells.
The main objective of this study was to identify molecular mechanisms through which angiopoietin-1 (Ang-1), a ligand for Tie-2 receptors, influences endothelial cell apoptosis. Human umbilical vein endothelial cells were cultured in a medium enriched with 2% fetal bovine serum (FBS) and growth supplements. Apoptosis was induced over 24 h by reducing FBS to 0.1%. Activation of caspase-9, -8, -7, and -3 and the expression of Bcl-2 family proteins, inhibitors of apoptosis (IAPs), cytochrome c, as well as Smac proteins were evaluated with immunoblotting. Ang-1 clearly attenuated serum deprivation-evoked apoptosis, an effect which required Tie-2 receptor activation. Activation of caspase-9, -7, and -3, but not caspase-8, was inhibited by Ang-1. The inhibitory effects of Ang-1 on apoptosis and caspase activation were reversed by a PI-3 kinase inhibitor (wortmannin). Ang-1 exposure upregulated the expression of Survivin but not XIAP (members of IAPs), reduced the cystosolic levels of Smac, but not that of cytochrome c, and had no effect on the expression of Bcl-2 family proteins. This is the first study to report on the mitochondrial mechanisms through which Ang-1 inhibits apoptosis and to investigate the role of the newly discovered Smac. We conclude that Ang-1 inhibits endothelial cell apoptosis through several pathways, which include PI-3 kinase/AKT activation, inhibition of Smac release from the mitochondria, and upregulation of Survivin protein.